Differential Equations

Question 1.

d
I['(I+1}*33ld—':=_?,then

[a}i"'f:f {b]i+xl=c
¥ X
©=-y=c @ L-x?=c
y X
Answer:
z _ .2 _
Question 2.
' dy y 1
The solution of — + — = ——=i§
dx x Y1+ x2
2 2
1+ 1+ C
{H}}‘=—-—f---+£ {b}_}?r."j X -
X X X X
X
) Y™ 5 SR (d) none of these
1+x
Answer:

.’172
(b)y= Yo" <




Question 3.

The solution of differential equation -i-':— -3y =sin2x is

_ -3x [ cos2x +3sin2x g
(@) y=¢ 13

iy _ .
{ cos 2;17 3sin2x J"‘ .

- 8—3.1
(b) ¥ ) 13
(c) ve ¥ = _pdx (2cos2x + 3sin2x) £
i 13
(d) none of these
Answer:
3r _35 (2cos2z+3sin2zx)
(c)ye % = —e ** 3 +c
Question 4.
The solution of the differential equation,
2 dy 1 . "
x“—.cos——ysin—=-1 wherey—-1asx = oo,is
dx x X
| 1 x+1
(a) y =sin——cos— (b) y=
x o xsin—
X
1 1 X+
(¢) y=cos— +sin— (d) ¥= I
' x x XCOs—
X

Answer:
RS T |
(a) y = sin = — cos =

Question 5.
The degree of the differential equation

dty P ray ) dy
ERGERHE

(d) not defined



Answer:
(d) not defined

Question 6.
1

) 1
The order and degree of the differential equation v (@> Ytz

dz? dx
(a) 2 and not defined
(b) 2 and 2
(c)2and 3
(d)3and 3
Answer:
(a) 2 and not defined

S

Question 7.
Integrating factor of the differential equation

d
[l—:z}ﬁ—x_}ml is

X 1 2
(a) =x (b) = () J1-x2 (@) 5 log(l - x~)

| +x°

Answer:

(c) V1 —=z2

Question 8.

Integrating factor of the differential equation % +y tanx —sec x =0 is

(a) cos x
(b) sec x
(C) eCOS X
(d) esec X
Answer:
(b) sec x

Question 9.

If (x +y)2 % :az,yZOWhenXZO,thenyzaif% =
(a) 1

(b) tan 1

(c)tan 1+ 1

(d)tan1-1

Answer:

(d)tan1-1

0 respectively are



Question 10.

d
If Ey=5in[1+.¥1+fﬂs{x+y},y(l}}={i, then

et =1

(a)e* -1 (b) (c)2(e*=1) (d)]l-¢*

Answer:
(a)e*—1

Question 11.
. d . .
If sinx d—z +y cosx = X sinx, then (y — 1) sinx =
(a) c — x sinx
(b) ¢ + xcosx
(c)c—xcosx
(d) c+xsinx
Answer:
(c)c—xcosx

Question 12.

The solution of differential equation (e¥ + 1) cosx dx + e¥ sinx dy = 0 is
(a) (&Y +1)sinx=c¢

(b) e* sinx = ¢

(c)(e®*+1)cosx=c

(d) none of these

Answer:

(a) (&Y + 1)sinx=c¢

Question 13.
dy T

The solution of the differential equation == = —— is
T 1+

1
(a) y:%]ag[E—i—xEHE (b) y:Emg(l.;.fo

(c) ¥= lﬂg[““*—tz )"" € (d) none of these

Answer:

©y=log(v/1+z%)+c



Question 14.

If % =e 2 and y =0, when x = 5, then the value of x

wheny=3is
ef +9
(a) €3 (b)ef+1  (c) : (d) log, 6
Answer:
() 66;—9

Question 15.

If gx‘t = ysin2x, y(0) = 1 then solution is

(a) y= esin? x (b) y= sin® x
2
(c) y=cos> x (d) y=¢*®
Answer:

(a)y=e sin®x

Question 16.
The differential equation of all ‘Simple Harmonic Motions’ of given period 27” is

12 d?
{a]%+n.x=ﬂ (h}—’;+n2x=u
dr ddt
oy 7
.n.-’ d-..
(c) —f; ; —n%x=0 (d) —;—"““I‘i'-'-’zﬂ
dt dr n
Answer:
(b) L2 4 n?z =0

Question 17.
The differential equation of all parabolas whose axes are parallel to y-axis is

dy . c* d’x
(a) =5 —— (b) —5=c
de  x? d}?z
3 2 2
{c)d—§+d—:=ﬂ (d]d—§+2ﬁ=c
dx” dy dx dx



Answer:
dy c?
@) =— )

Question 18.
The Solution of cos(x +y) dy = dx is

(a) y= tan[x?]+ C (b y=cns_1(£}+c

(c) y=x 555{%)‘1‘ C (d) none of these

Answer:
(a)y= tan(mTﬂJ) +C

Question 19.

d

f;’v: a2 Y(1) =1, theny=

(a)x +Inx by x?+xInx
(c) xe*l () x+xlInx
Answer:
(dx+xInx
Question 20.

If (x%+y%)dy=xy dx,y(1)=1, and y(xg) = e, then
Xg=

(@) 2 -1) (b) y2(e® +1)

2
+1

© J3.e d) 4= -
Answer:

(©) V3e



Question 21.

d I
Ifi': F+tall-—..}'“]'—‘£ then v[z)
) = b il L d r
@ 3 ®) 7 © 75 @
Answer:
(d) 1—7;
Question 22.
dy y xcns‘—r¥+_}-sln:"a
i = L. | then
i _psmi—xmsy
x x
(a) xcos 2= cy (b) xsec = Cy
x X
(c) cosZ = cxy (d) sec = cxy
X -
Answer:

(d) sec % = cxy

Question 23.

d
it =—2 — then

d ;_J,T_.,T

J’ ¥
(c) -EF =Incy (d) 2JE =Iney
Y ¥

Answer:

(c) —2\/% =lIncy



Question 24.

If (1+¢*/7 )dx +[1—1Je‘“’dy = (), then

¥y
(a) x—ye*'¥ = ¢ (b) y—xe*¥ =¢
©) x+ye™’ =¢ (d) y+xe*' =¢
Answer:

(c)x+ye*V =c

Question 25.
2 2
-2y —
The solution curve of ay = _Yz ) I; y(-1)=1is
dx y*+2xy-x

(a) a straight line (b) parabola

(c) circle (d) ellipse
Answer:
(c) Circle
Question 26.

The differential equation of all circles which pass through the origin and whose centre lies on y-
axis is

(a) {x’ —_?IJEE—EA}' =0 (b) (x” - v2}£+ 2xy=0
dx T dx

2 J dy
(c) {r—f}%—.wn (d) (f—f}?‘uy:u

ax

Answer:
(a) (:r:2 — y2) % —2zy=20

Question 27.
The differential equation of the family of circles touching the x-axis at origin is given by
L I # {I’_‘]} }l! 2“1-:"
a)y = y >
(a) 12 _ }.2 JCE N };2

1]

(c) yi=y'= 3 : 3 (d) none of these




Answer:

2
(b)y = =%
Question 28.

The differential equation representing the family of ellipses with centre at origin and foci on x-
axis is given as

(@)xy’ +y=0

(b) X*y*(y")? +yy'=0

(©) xyy” +X(y')* ~yy’ =0

(d) None of these

Answer:

(b) X’y*(y")* + yy'= 0

Question 29.
The differential equation of all parabolas whose axes are along x-axis is

@y +y, =0
By +y, =0
(©) ¥7 + Y19, =0
D y? +yy, =0
Answer:

(D y? +yy, =0

Question 30.
The equation of family of curves for which the length of the normal is equal to the radius vector is

@y’ Fal =k
bytzrx=k
(c) y* =kx

(d) none of these
Answer:

(@) y* Fa? =k

Question 31.

Given the differential equation j—i = %ﬁ—isy ;y(1)=m
Mark out the correct statement.

(a) solution 1s y2 —siny = 2x3+C

(b) solution is y2 +siny = 2x3+C

(c) C =+ 2\2

d)C=n?+2



Answer:
(b) solution is y2 +siny = 2x3+C

Question 32.

The differential equation of all parabolas whose axis of symmetry is along the axis of the x-axis is
of order

(a)3

(b) 1

(c)2
(d) none of these
Answer:

(c)2

Question 33.
The degree of the equation satisfying the relation

Vita? +/T+y? =A/T+¢% —yy/1+a?) is
(a) 1
(b)2

(c)3
(d) none of these
Answer:

(a) 1
Question 34.

d%y 2/3 3dy
The degree of the differential equation < ) +4—-—=0 is

dz? dzx
(a) 2
(b) 1

(c)3
(d) none of these
Answer:

(a) 2

Question 35.
The differential equation whose solution is (x — h)2 +(y-— k)2 = a2 is (a is a constant)



2 2.
(@) 1+(ﬁ) LS,
dx

32 3. A

(b) |1+ dy =a° 4y
dx dic?

_ r dz 2
yil _ 2| dy

(c) l+[:irﬂ =a [drzl

{d) none of these

Answer:

o[ (@) = (&)

Question 36.
The differential equation satisfied by y = % + B is (A, B are parameters)

(@) x*y; =y

(b) xy; +2y,=0
(¢)xyy +2y; =0
(d) none of these
Answer:

() xy, +2y; =0

Question 37.
The solution of a differential equation is y = c;e™ + c,e>%, the differential equation is given by

2
d? vy dy dcy
——?—+?=U —+?—12'r—0
(@) dx (%) dx? dx
r?- d
(c) f—“”7—+12‘~ =0 (d) none of these
dx
Answer:

d* d
(©)— — T4 +12y=0



Question 38.
The differential equation satisfied by

vlr]+.t:2 +w’)‘l+_}rI

=1{le+;.=3 — yV1+x2),AeR is

2 2
dv  1+x dy 1+vy
(a) =—=— = (b) L 4 ..}_2
dx l+y dx 1+x
(c) dy = [1 - ,rz)(l + yz) (d) none of these
dx
Answer:
d 2
®) 7 =115

Question 39.
dy 1+y? .

The solution of the differential equation -~ = — is
T 14z

(a)y= tan" x

(b) y —x=k(1 +xy)
(c)x= tan”! y

(d) tan(xy) =k
Answer:

(b)y —x=k(1 +xy)

Question 40.
The solution of the differential equation cos x sin y dx + sin x cos y dy =0 is
(a) L — ¢
siny
(b)sinxsiny=c
(c)sinx +siny=c¢
(d)ycosxcosy=c
Answer:
(b)sinxsiny=c

Question 41.
Which of the following is the general solution of



i 2%, y=072

dx*  dx

(a) y=(Ax+ B)e" (b) y=(Ax+B)e™"

(€) y=Ae* + Be™* (d) y=Acosx+ Bsinx
Answer:

(a)y=(Ax+B)e*

Question 42.
2xy 1

dy
General solution of — + = is
dx  1+x?2 (1+x 2 }3

=1
=c+tan x

l+.t2

@ y(l+x*)=c+tan"' x (b)

(c) ylog(l+ x*)=c+tan ' x
yiog

(d) y1+x*)=c+sin"! x

Answer:
(a) y(l + a:2) =c+tanlz

Question 43.
xd
Ifjé-f=mirz+yz , then

@ x+yx2+y2 =a® (b)) yxP+y? ~y=ex?

©yx2+y? +y=ax® (@) yxi+y* —x=0?
Answer:

(©) V2 +y? +y=cz?

Question 44.
The solution of the differential equation (x2 + y2) dx —2xy dy=01is



¥ 2 2
(a) 33 °=¢ {h}x+y =c
z 2 2 2
e 'r —_—
() T —=¢ 7| Rt A
v X
Answer:
2_,,2
(@)=L =c
Question 45.
The solution of the differential equation x dy + (x +y) dx =0 is
2 2
=2 ; = L
{a]c-—2—+x} (b) c=xy+ 5
(xy)° :
(c)e=x+ ~ (d) none of these
Answer:

(b)c=ay+%

Question 46.
dy z—y

The solution of differential equation =& N is
T T+y

(a)xz—y2+2xy+c=0
(b)xz—yz—xy+c=0
(c)x2—y2+xy+c=0
(d)x2—y2—2xy+c=0
Answer:

(d) x*—y>—2xy+c=0

Question 47.

The particular solution In(% )=3x+4y,y(0)=01is
(a) X+ 3¢ =4

(b) 43 — 34 =3

(c) 3¢ +4e? =7

(d) 43 + 3¢ =7

Answer:

(d) 4e3* + 3¢ =7



Question 48.
The solution of the differential equation

xzi_}'zdy= xli_}fz —l]d.r,ls
(a) y = xcot(C - x) (mcmf*%=pw+6)
(c) y = xtan{C - x) (d) -Jl; = xtan(C - x)
X
Answer:

(c) y=xtan(C — x)

Question 49.
The solution of the differential equation

x+y-1lldy [x+y+1 .
r+y-2)dr \x+y+z ) mhenz=Ly=1is
(x-y°* -2

(a) log 5

=2(x+y)

(x-y)%+2

(b) log >

=2(x—-y)

|':,:4:+J.Jf.i2 +2

(c) log ~

=2x=-y)

{d) none of these

Answer:
(d) None of these

Question 50.
The solution of the differential equation



(d) none of these

Answer:

2 2
©)y= xtan(c_mT_y>

Question 51.

d
irZ=

2 =
g ,thenx+y+2=

¥
(a) ce¥ (b) ce*'? (c) ce™? () ce 2

Answer:

(b) ce¥/?

Question 52.
2
The differential equation % =4/ 1Ty determines a family of circle with

(a) variable radii and fixed centre (0, 1)

(b) variable radii and fixed centre (0, -1)

(c) fixed radius 1 and variable centre on x-axis
(d) fixed radius 1 and variable centre on y-axis
Answer:

(c) fixed radius 1 and variable centre on x-axis

Question 53.
Ifydx+y2 dy=xdy,x €R,y>0and y(1)=1, then y(-3) =
()3



(b)2
(©) 1
(d)5
Answer:

(a)3

Question 54.
The solution of y dx + (x + xzy) dy=01is

| l
-——= p) ——+iny=¢
Ol Ol
I
{c}‘H""]"}’:f (d)Iny=cx
Answer:

(b)—xiy—i—lny:c

Question 55.

d
]f'%+2y =Inx ,then el_}!{e}—y{l} =

2 2 2

@ ®wEE @SR @es
Answer:
©
Question 56.

If x(x- l)%vy = x2(x-1)*,then 4y(2)- y(I) =

(a)0 (b)2 (c)4 (d) 6
Answer:
(d)6

Question 57.

If xlnxi—j+ y=2lnx,y(e) =2, theny(ed) =

3 , N
(a) L (b) 3 (c) (d) 5



Answer:
2

Question 58.

It i1+rz]i—y+y =tan"' x,y(0) = 1, then f[§)=

I 2
(a) y (b)e (c) 2e (d) ;

Answer:
(d) 2



